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LINEAR SEAT RECLINER FOR STRUCTURAL SEAT 



BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention generally pertains to a seat for a motor vehicle and, more 
5 particularly, to a linear seat recliner for a motor vehicle passenger seat. 

2. Discussion 

Most motor vehicles are equipped with seats having a seat bottom, a seat back 
pivotally secured to the seat bottom and a recliner mechanism for latching the seat 
back in a desired use position relative to the seat bottom. Generally, the recliner 

10 mechanism may be selectively actuated for adjusting the angularity of the seat back 
relative to the seat bottom through a range of use positions defined between an upright 
position and a fully reclined position. One type of recliner mechanism, referred to as 
a linear seat recliner, typically includes a housing and an elongated recliner rod having 
a first end supported by the housing. The housing is adapted to be mounted to the 

15 seat bottom frame and the second end of the recliner rod is pivotally secured to a lever 
arm extension of the seat back frame. A latch assembly normally functions to latch 
the first end of the recliner rod to the housing. Upon release of the latch assembly, 
linear movement of the recliner rod relative to the housing results in angular 
movement of the seat back relative to the seat bottom. 

20 Conventionally, the recliner rod is constructed from a generally cylindrical 

smooth rod having a circular cross section. A portion of the rod is subsequently 
machined to include a plurality of teeth spaced along the recliner rod. Standard 
manufacturing techniques such as broaching require the recliner rod to be fixed while 
the teeth are machined. Unfortunately, the use of a generally cylindrical recliner rod 

25 make it difficult to properly form teeth on the rod. Specifically, the round rod has a 
tendency to rotate during machining making it difficult to properly align the teeth on 
the rod. Alternatively, the smooth cylindrical rod is commonly first machined to 
provide a planar segment and then broached in order to produce a suitable tooth width. 
Accordingly, it would be desirable to construct a linear seat recliner having a recliner 

30 rod with an economically manufactured, properly formed set of teeth. 
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In addition, many linear recliner mechanisms utilize a stop radially protruding 
from an end of the recliner rod in order to limit the travel of the rod in relation to the 
housing. While the stop is useful in limiting the travel of the seat back relative to the 
seat bottom, it is time consuming and therefore costly to manufacture and attach a 
5 separate stop to a recliner rod. Therefore, it would be advantageous to design a 
recliner rod that is capable of providing an integral stop for minimal cost. 

Lastly, some recliner mechanisms do not function properly as a result of 
binding of the recliner rod with the mating components. These recliner rods are 
typically not well supported within the housing and may excessively bend due to input 
10 loading. Accordingly, a guided recliner rod with an increased resistance to bending 
would be a welcome improvement. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide a linear seat 
recliner including a recliner rod having parallel top and bottom faces extending 
15 substantially between first and second rod ends. 

It is another object of the present invention to provide a recliner rod which is 
adapted to accommodate the formation of axially spaced pawl engagement teeth along 
a portion of the length of the rod. 

It is yet another object of the present invention to provide a recliner rod having 
20 improved bending load resistance. 

It is an additional object of the present invention to provide a recliner rod 
having an integral stop. 

The present invention includes a linear seat recliner for use in a motor vehicle 
having a seat with a seat back pivotally connected to a seat bottom. The seat is 
25 operable in a plurality of use positions ranging from an upright position to a fully 
reclined position. The linear seat recliner includes a housing adapted to be coupled 
to one of the seat back and the seat bottom, a latching mechanism coupled to said 
housing, and a recliner rod. The recliner rod includes a body having a first end and 
a second end. The body has a substantially planar top flat diametrically opposed and 
30 parallel to a substantially planar bottom flat. The top flat includes a plurality of teeth 
positioned at the first end of the body. The first end of the recliner rod selectively 
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engages the latching mechanism and the second end of the recliner rod is adapted to 
be coupled to the other of the seat back and the seat bottom. 

Additional benefits and advantages of the present invention will become 
apparent to those skilled in the art to which this invention relates from a reading of 
5 the subsequent description of the preferred embodiment and the appended claims, 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a side elevational view of a vehicle seat showing the linear seat 
recliner of the present invention located along an outer edge of the seat frame; 
10 Figure 2 is a side elevational view of the linear seat recliner constructed in 

accordance with the teachings of the present invention; 

Figure 3 is a perspective view of a recliner rod constructed in accordance with 
the teachings of the present invention; 

Figure 4 is a cross sectional view of an alternate recliner rod configuration; 
15 Figure 5 is a cross sectional view of another alternate recliner rod 

configuration; 

Figure 6 is a front elevational view of the linear seat recliner shown in Figure 

2; and 

Figure 7 is a top elevational view of the linear seat recliner shown in Figure 

20 2 . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With initial reference to Figure 1, a linear seat recliner for a motor vehicle seat 
constructed in accordance with the teachings of the present invention is generally 
identified at reference numeral 10. The linear seat recliner 10 is shown operatively 
25 associated with a seat assembly 12 having a seat back 14 and a seat bottom 16. While 
not limited thereto, the seat assembly 12 is of a type contemplated for use as a front 
seat of a motor vehicle. 

The seat assembly 12 has an underlying frame structure including a pair of 
lateral side rails 18 which support the seat bottom 16 and a pair of lateral support rails 
30 20 which support the seat back 14. The lateral support rails 20 are pivotally coupled 
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at pivots 22 to the lateral side rails 18. As such, the seat back 14 is supported for 
angular movement relative to the seat bottom 16. However, those skilled in the art 
will appreciate that the linear seat recliner 10 can be installed in virtually any seat 
application where reclining and/or forward dumping of the seat back 14 is required. 
5 For example, the seat assembly 12 can be used with a seat having a separate restraint 
system as well as an "all-belts-to seat" type (i.e., stand-alone structural seat). The 
linear seat recliner 10 is preferably located on the outboard lateral side of the seat 
assembly 12 to permit convenient actuation of its reclining and dumping features. 

The preferred embodiment of the linear seat recliner 10 of the present invention 
10 utilizes one of the lateral support rails 20 as a housing for mounting components 
^ which will be described in greater detail hereinafter. However, one skilled in the art 

will appreciate that the linear seat recliner 10 may alternatively include a housing 24 
H that i s adapted to be secured to one of the lateral support rails 20. Accordingly, the 

housing 24 may be integral with or separate from one of the lateral support rails 20. 
Pf 15 While the housing 24 is shown in Figure 1 as being mounted to the seat back 

a 14, those skilled in the art will appreciate that the linear seat recliner 10 can 

j*i alternatively be located in the seat bottom 16 of the seat assembly 12. Specifically, 

jp| the housing 24 may be mounted to one of the lateral side rails 18 with the second end 

CI 34 of the recliner rod 28 attached to the seat back 14. In all other aspects, the linear 

20 seat recliner 10 operates in the same manner regardless of its mounting location in the 
seat bottom 16 or the seat back 14. 

The linear seat recliner 10 further includes a recliner rod assembly 26 
comprised of an elongated recliner rod 28 and a ball joint 30. The recliner rod 28 has 
a first end 32 (Figure 2) supported by the housing 24 for linear movement relative 
25 thereto and a second end 34 pivotally coupled to one of the lateral side rails 18 by a 
hinge pin 36 (Figure 1). In general, the linear seat recliner 10 is operable for 
permitting selective adjustment of the angularity of the seat back 14 relative to the seat 
bottom 16 through a range of use positions between an upright position and a fully 
reclined position. As a further option, the linear seat recliner 10 may be operable to 
30 permit the seat back 14 to be folded to a forward dumped position to provide clear 
access to the area located behind the seat assembly 12. 

As shown in Figure 2, the linear seat recliner 10 includes a latching mechanism 
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38 operable for releasable latching the first end 32 of the recliner rod 28 to the 
housing 24. The latching mechanism 38 is normally operable in a locked mode to 
prevent movement of the recliner rod 28 relative to the housing 24 for securing the 
seat back 14 in a desired use position. The latching mechanism 38 is further operable 
5 in a released mode to release the first end 32 of the recliner rod 28 for linear 
movement relative to the housing 24, thereby permitting adjustment of the use position 
of the seat back 14. 

A recline actuator mechanism 40 is provided to permit a seat occupant to 
selectively shift the latching mechanism 38 from its locked mode into its released 

10 mode when it is desired to adjust the seat back position. The linear seat recliner 10 
may further include a memory dump mechanism (not shown) for causing the latching 
mechanism 38 to release the seat back 14 for pivotal movement from its use position 
to its forward dumped position and then automatically re-latch the seat back 14 in its 
previous use position, and a dump actuator mechanism for controlling actuation of the 

15 memory dump mechanism. A detailed discussion of exemplary latching, recliner 
actuator, and memory dump mechanisms is contained in commonly owned U.S. Patent 
No. 5,769,493 entitled "Linear Recliner With Easy Entry Memory Feature," the 
disclosure of which is hereby expressly incorporated by reference. 

In general, the linear seat recliner 10 includes a recliner rod 28 having 

20 improved bending load limits and that is more efficiently guided during movement 
relative to the housing 24. In addition, the present invention aids in the manufacture 
of the linear seat recliner 10, specifically, the recliner rod 28. In this regard and with 
reference to Figure 3, the recliner rod 28 includes a hexagonally shaped body 44 with 
first end 32 and second end 34. A stop 46 extends radially from the first end 32 of 

25 the recliner rod 28 for limiting the translation of the recliner rod 28 in the housing 24 
as described in greater detail hereinafter. The stop 46 is an integral feature of the 
recliner rod 28. Specifically, the radially extending stop 46 is preferably created by 
mechanically deforming the first end 32 of the recliner rod 28 through an operation 
such as staking or swaging. 

30 The recliner rod 28 also includes a paddle 48 positioned at the second end 34 

of the recliner rod 28. The paddle 48 includes an aperture 49 for receipt of the ball 
joint 30 (Figure 1). One skilled in the art will appreciate that the paddle 48 may also 
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be cold formed as an integral component of the recliner rod 28. 

The recliner rod 28 further includes a plurality of gear teeth 50 axially spaced 
along a first flat 52 of the hexagonally shaped body 44. During manufacture of the 
gear teeth, alignment of the recliner rod 28 relative to the broach or other gear cutting 
5 tool is critical to the proper formation and alignment of engagement teeth 50. 
Accordingly, the recliner rod 28 of the present invention includes two diametrically 
opposed, parallel flats 52 and 54, extending substantially the entire length of the 
recliner rod 28. The parallel flats 52 and 54 greatly enhance the manufacturability of 
the teeth 50. Specifically, the flat 54 acts as a datum plane for aligning the recliner 
10 rod 28 with the machine tool used to create the engagement teeth 50. In the preferred 
embodiment, the hexagonally shaped body 44 has three sets of diametrically opposed 
parallel flats to ease the task of fixturing and retaining the recliner rod 28 as the teeth 
50 are machined. 

One skilled in the art will appreciate that other geometrical cross sections may 

15 be implemented which do not depart from the scope of the present invention as 
defined by the appended claims. For example, Figure 4 represents a cross section of 
a recliner rod 28A having only two flats 52A and 54A, respectively. The flats may 
be constructed using a variety of methods such as coining a round rod or simply 
extruding the shape directly from a die. Similarly, Figure 5 is a representation of the 

20 cross section of a recliner rod 28B having first and second flats 52B and 54B, 
respectively. The recliner rod 28B is an example of a rod exhibiting a high bending 
strength in combination with a low weight due to the modified I-beam configuration. 

With reference to Figures 6 and 7, the housing 24 includes a generally U- 
shaped channel 56 having a first side wall 58 and a second side wall 60 interconnected 

25 by an end wall 62. The first side wall 58 extends substantially the full length of the 
housing 24 while the second side wall 60 extends only a portion of the length to 
define an installation aperture 64. The installation aperture 64 is sufficiently sized to 
allow insertion of the latching mechanism 38 within the U-shaped channel 56. Once 
the latching mechanism 38 has been properly positioned, an access plate 66 is riveted 

30 to the second side wall 60 of the housing 24. Referring to Figure 2, the upper 
tangential surfaces 65 and 67 of at least two of the lower rivets 68 define a guide 
plane 70 on which the second flat 54 of the recliner rod 28 is supported. The second 
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flat 54 provides a substantial contact area for engagement with the rivets 68, thereby 
reducing the bending stresses within the recliner rod 28 during operation. One skilled 
in the art will appreciate that the rivets 68 may include bearings (not shown) to further 
assist the motion of the recliner rod 28. 
5 The second flat 54 also acts to align the teeth 50 with the latching mechanism 

38. Specifically, both the recliner rod 28 and the latching mechanism 38 are 
positioned relative to a common datum, the first and second sidewalls 58 and 60. The 
latching mechanism 38 includes a pawl 72 for releasable engagement with the teeth 
50. Because the latching mechanism is secured to one or both of the sidewalls, the 
10 pawl 72 is maintained substantially parallel to the first and second sidewalls. 

^ Similarly, the second flat 54B engages the rivets 68 to maintain the recliner rod in 

perpendicular relation to the first and second sidewalls 58 and 60 of the housing 24. 

M As such, the use of opposed flats 52B and 54B during machining of teeth 50 and 

r[ assembly of the rod within the housing 24 assures proper tooth alignment with the 

yf 15 pawl 72 and the latching mechanism 38. 

s Referring to Figure 6, the housing 24 includes a barb 74 protruding inwardly 

Hi from the end wall 62. The barb 74 acts in cooperation with the stop 46 to limit the 

j*( distance that the second rod end 34 may be displaced away from the housing 24. 

CI Therefore, the position of the stop 46 relative to the barb 74 defines the fully reclined 

*** 20 position of the seat assembly 12. 

Accordingly, it should be appreciated that the configuration and operation of 
the linear seat recliner 10 provides both manufacturing and functional advantages over 
the prior art. Specifically, the recliner rod of the present invention exhibits an 
improved bending load limit, includes top and bottom flats for improved guidance and 
25 manufacturability, and also includes an integral paddle and stop. 

The foregoing discussion discloses and describes merely exemplary 
embodiments of the present invention. One skilled in the art will readily recognize 
from such discussion, and from the accompanying drawings and claims, that various 
changes, modifications and variations may be made therein without departing from the 
30 spirit and scope of the invention as defined in the following claims. 
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WHAT IS CLAIMED IS: 

L A linear seat recliner for use in a motor vehicle having a seat with a 
seat back pivotally connected to a seat bottom, the seat being operable in a plurality 
of use positions ranging from an upright position to a fully reclined position, the linear 
seat recliner comprising: 

5 a housing adapted to be coupled to one of the seat back and the seat 

bottom; 

a latching mechanism coupled to said housing; and 

a recliner rod including a body having a first end and a second end, said 

body having a substantially planar top flat diametrically opposed and parallel to a 
10 substantially planar bottom flat, said top flat including a plurality of teeth positioned 

at said first end of said body, said first end of said recliner rod selectively engaged 

with said latching mechanism and said second end of said recliner rod adapted to be 

coupled to the other of the seat back and the seat bottom. 

2. The linear seat recliner of Claim 1 wherein said recliner rod is adapted 
for sliding from a first position corresponding to the fully reclined position to a 
second position corresponding to the upright position, said recliner rod including a 
stop engaging said housing when said recliner rod is in said first position. 

3. The linear seat recliner of Claim 2 wherein said stop is integrally 
formed in said recliner rod. 

4. The linear seat recliner of Claim 1 wherein said body of said recliner 
rod has a hexagonal cross section. 

5. The linear seat recliner of Claim 1 wherein said housing includes a 
guide mechanism supporting said bottom flat of said recliner rod. 

6. The linear seat recliner of Claim 5 wherein said guide mechanism 
includes a plurality of rivets coupled to said housing. 
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7. The linear seat recliner of Claim 1 wherein said top flat and said bottom 
flat extend substantially between said first and second ends. 

8. A reclining seat assembly comprising: 
a seat bottom having a side rail; 

a seat back having a support rail pivotally coupled to said side rail; 

a linear seat recliner including a housing secured to one of said side rail 
5 and said support rail, a recliner rod having a first end supported for relative linear 
motion within said housing and a second end having an aperture, said recliner rod 
having a substantially planar top flat and a substantially planar bottom flat positioned 
parallel thereto, said second end pivotally coupled to the other of said side rail and 
said support rail. 

9. The recliner seat assembly of Claim 8 wherein said top flat of said 
recliner rod includes a plurality of spaced apart teeth positioned on a portion thereof. 

10. The reclining seat assembly of Claim 8 wherein said recliner rod 
includes a stop radially protruding from said first end for restricting the linear motion 
of said recliner rod relative to said housing. 

1 1 . The reclining seat assembly of Claim 1 0 wherein said stop is integrally 
formed to said first end of said recliner rod. 

12. The reclining seat assembly of Claim 8 wherein said recliner rod is 
supported by a plurality of rivets. 
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13. A recliner rod for a linear seat recliner for use in a seat having a seat 
back pivotally connected to a seat bottom, the seat operable in a plurality of use 
positions ranging from an upright position to a fully reclined position, the linear seat 
recliner having a housing coupled to one of the seat back and the seat bottom, the 

5 linear recliner mechanism also having a latching mechanism coupled to the housing, 
the recliner rod comprising: 

a body having a first end and a second end, said body further having a top flat 
diametrically opposed and substantially parallel to a bottom flat; 

a paddle integrally formed with said body at said second end; 
10 a stop integrally formed with said body at said first end; 

a plurality of teeth positioned on said top flat, said plurality of teeth adapted 
to be engaged by the latching mechanism, said second end adapted to be coupled to 
the other of the seat back and the seat bottom. 

14. The recliner rod of Claim 13 wherein said top and bottom flats 
extending from said first end to said second end. 

15. The recliner rod of Claim 13 wherein said recliner rod is adapted to 
slide relative to the housing. 

16. The recliner rod of Claim 15 wherein said stop is adapted to engage the 
housing to limit the travel of said recliner rod relative to the housing. 

17. The recliner rod of Claim 16 wherein said stop is adapted to engage the 
housing when the seat is in the fully reclined position. 
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18. A method of forming a recliner rod for a linear seat recliner for use in 
a seat having a seat back pivotally connected to a seat bottom, the seat being operable 
in a plurality of use positions ranging from an upright position to a fully reclined 
position, the linear seat recliner having a housing coupled to one of the seat back and 

5 the seat bottom, the linear recliner mechanism also having a latching mechanism 
coupled to the housing, the method comprising the steps of: 

providing a recliner rod blank having a first end, a second end, a top flat, and 
a bottom flat substantially parallel to said top flat; 

deforming said second end of said blank to define a paddle adapted to be 
10 coupled to the other of the seat back and the seat bottom; 

deforming said first end of said blank to define a stop adapted to engage the 
housing when the seat is in its fully reclined position; and 

forming a set of teeth on said top flat, said set of teeth adapted to be selectively 
engageable by the latching mechanism. 

19. The method of Claim 18 wherein said step of providing said recliner 
rod blank includes extruding said blank. 

20. The method of Claim 18 wherein said step of defining top and bottom 
flats includes coining said body. 
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ABSTRACT OF THE DISCLOSURE 

A linear seat recliner for use in a motor vehicle having a seat with a seat back 
pivotally connected to a seat bottom. The seat is operable in a plurality of use 
positions ranging from an upright position to a fully reclined position. The linear seat 
recliner includes a housing adapted to be coupled to one of the seat back and the seat 
bottom, a latching mechanism coupled to said housing, and a recliner rod. The 
recliner rod includes a body having a first end and a second end. The body has a 
substantially planar top flat diametrically opposed and parallel to a substantially planar 
bottom flat. The top flat includes a plurality of teeth positioned at the first end of the 
body. The first end of the recliner rod is selectively engageable by the latching 
mechanism and the second end of the recliner rod is adapted to be coupled to the other 
of the seat back and the seat bottom. 
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I hereby certify and verify that the accompanying return postcard, check in the amount 
of $768.00 ($690.00 - filing fee; $78.00 - additional independent claim fee), 
transmittal letter (in duplicate), 12-page patent application including at least one 
claim and an abstract, executed Declaration and Power of Attorney, and five (5) 
sheets of drawings showing Figures 1-7 are being deposited with the United States 
Postal Service "Express Mail Post Office To Addressee" service under 37 C.F.R. 1.10 
on the date indicated above and (is) are addressed to the Commissioner of Patents and 
Trademarks, Washington, D.C. 20231. 



Signature of Person Mailing Document(s) 
Gail M. Poland 
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DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

LINEAR SEAT RECLINER FOR STRUCTURAL SEAT 

the specification of which (check one) 

[X] is attached hereto. 

[ ] was filed on as Application 

Serial No. and was amended on 

_____ (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this 
application or to the patentability of the invention claimed therein in accordance with Title 37, 
Code of Federal Regulations, section 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, section 1 19(a)-(d) of 
any foreign application(s) for patent or inventors certificate listed below and have also 
identified below any foreign application for patent or inventor's certificate having a filing date 
before that of the application on which priority is claimed: 

PRIOR FOREIGN APPLICATION(S) 

Priority Claim 

(Number) (Country) (Day/Month/Year filed) Yes No 

(Number) (Country) (Day/Month/Year filed) Yes No 

(Number) (Country) (Day/Month/Year filed) Yes No 
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! hereby claim the benefit under Title 35, United States Code, 3119(e) of any United States 
Provisional application(s) listed below: 

PRIOR PROVISIONAL APPLICATIONS 



(application serial number) (Month / Day / Year filed) 



(application serial number) (Month / Day / Year filed) 

I hereby claim the benefit under Title 35, United States Code, section 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the 
first paragraph of Title 35, United States Code, section 1 12, I acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Regulations, section 1.56 which 
became available between the filing date of the prior application and the national or PCT 
international filing date of this application: 

Application Serial No. Filing Date Status - patented, 

pending, abandoned 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint Christopher M. Brock, Reg. No. 27,313, Douglas A. Mullen, Reg. No. 38,569, 
and each principal, attorney of counsel, associate and employee of Harness, Dickey & Pierce, 
P.L.C., who is a registered Patent Attorney, my attorney with full power of substitution and 
revocation, to prosecute this application and to transact all business in the Patent and 
Trademark Office connected therewith. I request the Patent and Trademark Office to direct all 
correspondence and telephone calls relative to this application to Harness, Dickey & Pierce, 
P.L.C., P. O. Box 828, Bloomfield Hills, Michigan 48303 (248) 641-1600. 

Full name of sole or first invei 
Inventor's signature: 

Date: 7^J>^H<% r 

/ 

Residence: 35527 Indigo, Sterling Heights, Michigan 48310 
Citizenship: United States Of America 




Post Office Address: 35527 Indigo, Sterling Heights, Michigan 48310 
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Full name of second joint inventor, if any: John F. Whalen 



Second Inventor's signature: 




Date: ' 2u~ 

Residence: 49575 Willowood, Macomb, Michigan 48044 

Citizenship: United States Of America 

Post Office Address: 49575 Willowood, Macomb, Michigan 48044 



Full name of third joint inventor: Jeffery T. Bonk 
Inventor's signature 
Date: 

Residence: 36706 Suffolk, Clinton Township, Michigan 48035 




Citizenship: United States Of America 



Post Office Address: 36706 Suffolk, Clinton Township, Michigan 48035 
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